Abstract. -Magnetostriction and differential scanning calorimetry measurements have been made on the Tb,Dyl-, alloy system. Measurements spanning the ferromagnetic, antiferromagnetic spiral, and paramagnetic states were made from 56 K to 300 K in fields of 6 20 kOe. The two lowest order magnetostridion constants were determined, as was the basal plane anisotropy. The anisotropy was found to compensate at finite temperatures in the x = 0.67 and 0.50 alloys.
in the Tb,Dy,-, system are strongly anisotropic, with 180 the magnetization lying in the basal plane. The unique
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feature of this system is the strong "+" basal plane denotes TN, while the lower line denotes Tc.
2. Sample preparation High quality single crystal Tb,Dy,-, samples were obtained from Ames Laboratories with x = 1.00, 0.83, 0.67, and 0.50. Each oriented sample was cut into a 5 mm diameter disk between 1.5 and 2.0 mm in thickness and with the c-axis perpendicular to the plane of the disk. After sanding and chemically etching the surface, a strain gage was affixed to the surface along the b-axis direction (a-axis for the x = 0.50 sample). Remnants of the cutting process were used for the calorimetry experiments.
Differential scanning calorimetry d a t a
A Perkin-Elmer DSC-2C Differential Scanning Calorimeter was used to determine the Curie and Nee1 temperatures of these alloys. Data were taken at scanning rates of -20 K/min and -10 K/min and were then extrapolated to 0 K/min. Sample weights varied from 6 to 22 mg. These data are shown by the squares in figure 1 and are in agreement with the previous data presented by Rhyne and McGuire in their review paper [3] (circles) and with the polycrystal data of Fujiwara et al. [4] (diamonds). Note that for x = 1 there was some difficulty in resolving the two peaks, causing our values of TN and TC to be slightly biased toward each other.
Magnetostriction d a t a
The baxis strain (a-axis in the case of the x = 0.50 sample) was measured over a range of fields from 6 to 20 kOe and over a range of angles between the gage axis and the applied field of 200 degrees. The strain was then fitted to the equation:
where hy" and x~>~ are the two lowest order basal plane magnetostriction constants and 0 is the angle between the gage direction and the moment vector.
The "+" sign is chosen for baxis measurements, while the "-" sign applies to a-axis data. Since EK = K: cos (60), one can show that the moment direction is related to the applied field direction by:
Field angle from a-axis where q5 is the angle between the applied magnetic field and the gage direction, H is the magnitude of the field, M is the magnitude of the moment, and K: is the basal plane anisotropy constant. Again the "+" sign is for 6-axis data, while the "-" sign is for a-axis data. A typical fit is shown in figure 2 .
The constants x~~~ and are plotted in fipres 3 and 4. The applied field for the data shown is 20 kOe. to the eye.
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Discussion
The two lowest order basal plane magnetostriction constants and the anisotropy constant K: are related to the Stevens operator equivalents 0: through the expressions:
where a, p, and y are the Stevens factors [5] and rf is the radius of the 4 f electrons. The values of the coefficients are given in the table I. As seen in figure 3 , an important result of these experiments is that x~~~ is essentially independent of concentration for 0 < x 5 0.5. Further it is very large (> 0.7 % at 80 K).
In the introduction it was noted that K: was expected to compensate (from various experimental data) between x = 0.76 and x = 0.86 at T = 0. Noting that the anisotropy is dependent on 7, observing that 7 has opposite signs for Tb and Dy, and using the Stevens factors, one can predict [6] that the compensation point should be x % 0.81, again at T = 0. This is consistent with the data of figure 5.
The fourth order magnetostriction constant, x~~~, depends on 0. Since this also has opposite signs for Tb and Dy, one expects a compensation in x',~ also.
A similar calculation indicates that this compensation occurs at x 1 : 0.44 at T = 0. Figure 4 shows XYl4 is in fact decreasing as the Dy concentration is increased.
Thus for T > 80 K, we predict x "~ compensation to occur with x < 0.50.
Lastly, note that the field required to saturate the sample in the basal plane hard direction is HA = 3 6~: /Ms. Using figure 5 we see that at 100 K this anisotropy field is N 5.9 kOe for the x = 0.83 sample, while it is -270 Oe for the x = 0.50 sample at the same temperature. Since Ms for both Tb and Dy N 3.2 T at 100 K, we assume that the value of Ms for any x at 100 K is roughly the same. From this we approximate the value of K : for x = 0.83 to be 42.0 x lo3 ~/ m~ and that for x = 0.50 to be 1.9 x lo3 ~/ r n~ at -100 K.
